The fall in creatine levels and creatine kinase isozyme changes in the failing heart are reversible: complex post-transcriptional regulation of the components of the CK system.
Decreases in total creatine kinase (CK) activity and creatine [Cr] combine to limit the capacity of the failing heart to rapidly re-synthesize ATP (energy reserve). If the loss in energy reserve could be reversed, cardiac contractile reserve may be improved. Here we test whether these changes are reversible during recovery from heart failure. Left ventricular (LV) contractile function was measured in chronically instrumented conscious dogs with heart failure (CHF) induced by cardiac pacing for 3-4 weeks, and after recovery from heart failure (Recovery) (unpaced) for 5-6 weeks. LV contractile function and contractile reserve were depressed in CHF but returned to control in Recovery. CK capacity fell by 55% in CHF due to decreases in [Cr] (-39%) and CK activity (-25%), but was fully restored in Recovery. CK-B isozyme activity, protein (Western) and mRNA levels (real time PCR), respectively, were higher by 2-, 5.4- and 11-fold in CHF and higher by 3-, 2- and 2-fold in Recovery. CK-MM activity was decreased (-30%) in CHF but returned to normal levels during Recovery; CK-M protein was 30% lower in both CHF and Recovery even though there were no changes in mRNA levels. A similar pattern was found for mitochondrial CK (sMtCK). Deceases in CK activity and [Cr] in CHF are reversible. Decreases in CK-MM and sMtCK activities, but not the increases in CK-BB and CK-MB, also reversed. Neither the changes in protein nor mRNA levels for CK-B and CK-M correlated to their activities, suggesting that CK is under complex post-transcriptional regulation.